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WHAT IS CLAIMED IS: 

A method for suturing a puncture through a vessel wall of a blood 
~v^^lfthe~'puhcture-disposedj\Mithin^^^ a patient body, the method 

compn^g: 

attachin&'^exible filam^t to a first fitting; 

infeeitog the first fitting through the tissue tract and positioning the first 
fitting adjacent me ve&§el wall; 

/forming a riddle patl)/6y ad vancing a first needle through the vessel wall 
outside the puncture; 

coupling the^^edle ^^h the first fitting; and^ 

withdr^^g the\first nee^ile, the first fitting, jind at least a first portion of 
the filament through the vessel wMl along thbsneedle path,^ 

2. The method of claim 1, furth^^ompnsing: 
coupling the flexible filament to a sdcono^tting; 

positioning the second fitting ai^cent the ves^l wall so that the puncture 
is disposed between the first positioned Gmng and the second po^ioned fitting; 

advancing a second needle through the vessel wall anosmto engagement 
with the second fitting. 

3. The method o^laim 2, further comprising withdrawing th^^cond 
needle and the second fitting througtrthe vessel wall, wherein the filament coupling steps 



affix a first end of suture to the first 



5ettm^^ 



and a second end of the suture to the second 



fitting so that the withdrawing steps fdrm a^ture loop across the puncture. 

4, The method of cl^m 3J ^Jierein the withdrawing steps draw the 



suture from within the blood vessel out tl 



le vessel wall. 



1 5. The method of claim 2, wherein the first and second positioning 

2 steps comprise introducing the fittings through tha puncture, and wherein the first and 

3 second needle advancing steps comprise inserting tt^e needles into the vessel so as to 

4 engage the fittings therein. 



1 6.\ The method of claim 5, wherein the fittings are supported near a 

2 distal end of a shaAduring the introducing step, and wherein the first and second 
3_ positioning steps further comprise displacing the fittings laterally fi-om the shaft. 
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1 7. I^e method of claim 6, wherein the displacing step comprises 

2 articulating an elongate njot within the vessel so that the foot moves fi-om a low profile 

3 configuration aUgned/siOH^the shaft to a deployed configuration extending laterally fi-om 

4 the shaft and along tie blooC^ v^sel, the fittings being releasably mounted near first and 

5 second ends of the fobt. 

1 8. Vhe methW of claim 7, fiirther comprising pulling the deployed 

2 foot proximally against\an interiok su rfk^of the vessel wall after the deploying step. 

1 9. TheViethod oliclaim SMurther comprising verifying that the foot is 

2 disposed within the vessel poOT to meVisplacing step by monitoring a sensor adjacent the 

3 foot. 

1 10. The method of clainV?, wherein the articulating step comprises 

2 sliding at least a portion of the foot axially along the shaft. 

1 11. The method of claim 7, wherein the articulating step comprises 

2 pivoting the foot away from an axial orientation.^ 

1 12. The method of clakrr27wHBr©in the second advancing step passes 

2 suture through-tiaeyessel wall an^^uples the suture to the second fitting. 



13. The me^pdvOf claii\i 12^^^iLerem the withdrawing step draws the 
first fitting, the filament, the second fiJ^T^|^[6id a portioir^f the suture through the vessel 
wall along a needle path of the first needle. 

14. The method of claim 1^ furthpi^omprisirig^ioxming a loop of the 
suture, wherein the withdrawing step draws thp>i5ortion of the suture throiagh-ti^e loop to 
help form a suture knot. 

15. The methqc^jtelaim 1, wherein the first fitting defines an opening 
and a latch, and further comprising attaching the fitting to the needle by latching the 
needle into the opening of the fittingX Y 



1 W The method of claim 15 wherein the needle has a recess and the 

-2r_;:iitting comprises aWbstantially cylindrical cuff having at least one tab extending therein, 

3 and wherein the advai^ing~step deflects-the-alJ^^t^ the needle is received in 

4 the opening, the at leasiSpne tab resiliently flexing into the recess^to^ecufFthe~fitting-^ 

5 the needle. 



1 17. The method of claim 15, further comprising directing a needle into 

2 the opening with a guide surfacte around the opening, the needle being flexible. 

1 18. The methodx^f claim 1, wherein the first needle withdraws said at 

2 least a portion of the flexible elemen\without threading the flexible element into the 

3 needle. 
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compnsmg: 



probe axis; 



fs. A method for suturmgvan opening in a tissue, the method 



inserting a distal end of a probevthrough the opening, the probe defining a 



articulating an elongate^ot of the ppjob^o that first and second ends of 

rebeto^een; 



the foot extend laterally with the opening Vigned th 

forming a first needle path fro^ the prdi^c tH^ough the tissue and to the 
first end of the foot; 

forming a second needle path from the pro^je tl^ough the tissue and to the 
second end of the foot; 

advancing suture along the first and second nd^dl^ paths to position a 
suture loop across the opening. 



1 20. The method of claim 19, wherein the tissue comprises a blood 

2 vessel having an axis, wherein the articulating step is performed so^that the articulated 

3 foot extends along the vessel axis within the vessel. 

1 21 . The method of claim 19, wherein the first and sWond needle path 

2 forming steps comprise deflecting first and second flexible needles at anangle relative to 

3 the probe axis and advancing the needles in cantilever radially outwardly n-om first and 

4 second fixed needle guides of the probe to the first and second ends of the mticulated 




22 



foot, the first and second ends of the articulated foot being separated laterally relative to 
-the.probe axis bV a greater distance than the first and second needle guides. 



22. \ The method of clairn T9r wherein the.;^ticM^^ 

pulling a flexible eleAient proximally so that the flexible element slides the foot^ 
proximally along the pn^be axis and so that the foot pivots laterally within the blood 
vessel. 

23. The niethod of claim 19, further comprising inserting the foot 
through the puncture prior to tli^ articulating step and pulling the shaft proximally after 
the articulating step so that the fi^st and second ends of the deployed foot firmly engage 
the tissue beyond the puneftureT 



ing a blood vessel, the vessel having a vessel 



A rnethod for ; 
wall, the method comprising 

advancing a sHaft toward me vessel wall, the shaft having an axis and a 

plurality of needle guides; \ \ 

\ \ ^ 

deploying a foot adjacent the \^^ssel%all so that the foot extends laterally 

ft-om the shaft; 

advancing a plurality of^edle/s ™m neeqle guides of the shaft to the foot 
to form needle paths through the vessel wall, the needle gu\des deflecting the needles 
laterally so that a needle path width is greater than aN^ross-sectional dimension of the 
shaft; and 

advancing suture along the needle paths t^ position at least one suture loop 
across the puncture. 

25. The method of claim 24, wherein the ^edles are flexible and the 
needle guides are fixed, and fiirther comprising directing the nteedles laterally into secure 
engagement with fittings disposed releasably on the foot with a tapering needle receptacle 
surface of the foot, 

21^ A method for suturing a puncture of a blood vessel through a tissue 
tract of a patient bo^y, the vessel having a vessel wall, the method comprising: 

inserting a distal end of the probe through the puncture and into the blood 

vessel; 
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advancing a first end of the suture firom the probe within the tissue tract, 
through the vessel wall, and into the vessel; 

withdrawing the first end of the suture fi-om the vessel, through the vessel 



wall and through a bight of the suture to Tomi-a4oop-o£suture^^ and 



9 tensioning the first end of the suture and a second end of the suture 

10 adjacent the bight to form a knot affixing the loop of suture across the puncture. 



27. The method of claim 26, fiirther comprising releasably attaching 
the bight of suture to a probe before the inserting step, wherein the tensioning step 
detaches the bight from the probe. 

A system for suturing a blood vessel, the vessel having a vessel 
wall, the system comprising; 

a neeale having a proximal end and a distal end suitable for forming a 
needle path through theS^essel wall, the needle having a recessed engagement surface 
adjacent the distal end; 

a flexible fil^ent; and 

a fitting aH:ach^ to the filament, the fitting having an opening and at least 
one tab extending into the openi^^^he tab securingly engaging the engagement surface 
when the needle advanced througnStheVessel wall and into the opening so that the fitting 
and at least a portion of the^filament\an withdrawn proximally along the needle path 
by the needle. 



29. The system of clair 



28, ^erein the at least one tab resiliently 



deflects into an indentation adjacenj the eng agemei!^ surface when the needle advances 
into the opening. 

30. The system of claim 29, whVein tne fitting comprises a tube 
having a proximal end and a distal end, the opening ^tendjng into the proximal end, the 
at least one tab formed of tube material by cutting slot\ through the tube, wherein the 
filament comprises suture extending distally fi^om the digtal end of the tube. 



1 31. The system of claim 30, wherein the ^fitting fiirther comprises a 

2 collar disposed about the suture, the collar crimped over an end of the suture. 



4 - # 



The system of claim 28, wherein the fitting is mounted on a foot 
nesi* a distal end^ a^probe, the probe having a handle near a proximal end of the probe, 
actuation of the haniile effecting articulMion of-the^fooJLSo^that the fitting moves laterally 
from an axis of the prot)e. 

33. Th\ system of claim 28, wherein the needles are flexible, and 
wherein the fitting is releasably supported within a receptacle surface oriented to laterally 
deflect the advancing needle tVvard the fitting. 

34. The systeimof claim 33, wherein the receptacle surface tapers from 
a small cross-section adjacent the frying to a large cross-section oriented toward the 
advancing needle. 

35. The system of claftn 33, further comprising a slot disposed along 
the receptacle surface, wherein filameru^s^^ disposed in the slot, the slot 
configured to avoid engagement of the needlV with the suture. 



36. The system of\laim 35, 
smaller than the needle. 



rein the slot has a cross-section 



3^. A system for suturing punctike o^a blood vessel within a tissue 
tract, the vessel haVing a vessel wall and defims^glan ^s]^;e system comprising: 

a shaft having a proximal handle and a dialal ^d suitable for insertion 
along the tissue tract and into the vessel through the punctVre; 

a foot mounted near the distal end of the shaft, th^foot having a plurality 
of needle receptacles extendable laterally from the shaft; 

a flexible filament extending between the needl^receptacles of the foot; 

a plurality of needles advanceable distally and latWally from the shaft, 
through the vessel wall outside the puncture, and to the needle receptacles of the foot. 

38. The system of claim 37, fiirther comprising a plurality of fittings 
disposed adjacent the receptacles of the foot, the fittings securingly engaging the needles 
so that the needles, fittings, and at least a portion of the filament can be\vithdrawn 
through the vessel wall along at least one of the needle paths formed by tljje needles 
without threading the filament into the needles. 
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39. 

body defining an axis, t 
profile configurafiorTBy 
pivots laterally within the vess 





25 



of claim 37, wherein the foot comprises an elongate 
iculatable from a small profile configuration to a large 
he proximaUiandle so that the foot slides axially and 



^KX A system for suturing a puncture of a blood vessel within a tissue 
;jt, the vessel having a vessel wall,Jhe-system comprising: 

a shaft having a^oximal hanflle and a distal end suitable for insertion 
along the tissue tr^&t^d imo the vessel thro ugh the puncture; 

a foot moutited neaj;sflfg^istal end of the^haft, the foot having a first 
needle receptacle and articVlatable^ftom a small profile cj&nfiguration to a large profile 
configuration by actuation oV the handle; 

a first fitting removably mounted adjae^t the first needle receptacle; 
filament coupled KHthe firsj^-firang; and 

a first needle adv^i(>e^e from the shaft to the first nbecjle receptacle on 
the articulated foot, the first fitting securely engaging the first needle so that'^ie secured 
first fitting and at least a portion of the filament can be withdrawn through the vessfek^all 
by the first needle. 



41. Thesj 
and couples the first fitting t" 
disposed near the distal end 
to the receptacle to withdraw 



form a suture loop across the punct 




of claim 40, wherein the filament comprises a suture 
fitting, and further comprising a second receptacle 
ft and a second needle advanceable from the shaft 
icond fitting proximally through the vessel wall and 



42. 



The 



system 

dispoSed-4iear the distal 
disposed within the seca 
path through the vessel wall aii 



of clakrr^O, furtKSiscomprising a second receptacle 
shaft, a second fittijag coupled to the filament and 
tacle, a ^econd;a^dle adapted to form a second needle 

mounted thereon, wherein the 



havi 



second fitting couples the filament to the s\iture so f 
proximally along a first needle path througH^the ves^el^all 
form a suture loop across the puncture. 



future can be withdrawn 

by the first needle to 
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43.^ Ilie-systeiiLofcl^ 42, 
about a first needle port, the first needle adv 



tensioning the withdrawn-sutureiseGures a.knot, 



wher^n a loop is releasably supported 

stjieedle port so that 
in the sutia^loop. 




44^. The system of claim 40, fiirther comprising a sensor near the distal 
end of the shaft to indicate when the shaft extends into the vessel, and wherein the 
deployed foot can engage an inner surface of the vessel wall when the shaft is withdrawn 
proximally to help axially position the shaft. 

A probe for suturing an opening in a tissue, the probe comprising: 

a shaft having proximal end and a distal end and defining an axis 
therebetween, the shaft havingN^ size and configuration suitable for insertion through the 
opening in the tissue; 

an elongate foot md^^^My mounted to the shaft; 

an actuatorVextendin^long the shaft distally to the foot, movement of the 
actuator sliding the foot axisdly and pi\^ting>^e foot fi-om a low profile configuration 
aligned along the shaft to a d^loyed co^,figpr:afion extending laterally firom the shaft; 



a suture supported by the foe t; am 
a needle advanceaVe fi'om tl 



foot. 



shaft TOrough the tissue and to the deployed 



46. The probe of claim 45, wnerein tneU^ has a first end and a 
second end, and wherein a plurality of needles are\xtenda1^1e fi*om the shaft to the ends 
of the foot, 

47. The probe of claim 46, wherein \ first length of suture extends 
between a first fitting at the first end of the probe to a seaond fitting at the second end of 
the probe, and wherein a second length of suture extends worn a third fitting at the first 
end of the probe to a forth fitting at the second end of the probe, and wherein each fitting 
securingly engages an associated needle to draw ends of the mrst and second length of 
suture through the vessel wall and form a plurality of loops across the puncture. 



